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Both this preparation and the preparation described in DE-A1-1 617 615 result in a dosage form which Is not 
dissolved I n gastric juice an d which only diss olves slowJy In Intestinal juice. Such preparations cannot be 
used for omeprazole, where a rapid release of the drug in the email Intestine le needed. 

DE-A1 12 04 363 describes coating with three layers to achieve release of drug In the ileum, an aim which Is 
5 outsldethe scope of the present Invention. 5 

GB-A-1 485 67 6 describes a way to obtain a preparation, which effervesces in the small intestine, by enteric 
coating a core containing the active drug and an effervescing system such ee a combination of carbonate 
and/or bicarbonate salt and a pharmaceutlcally acceptable acid. This formulation cannot be adopted for a 
pharmaceutical dosage form containing omeprazole, as the presence of an acid in contact with omeprazole 
to in the cores should give as a result that omeprazole was degraded. 10 

Outline of the invention 

The object of the present Invention is to provide an enteric coated dosage form of omeprazole, which is 
resistant to dissolution in acid media and which dissolves rapidly in neutral to alkaline media and which has a 

15 good stability during long-term Btorage.The new dosage form is characterized In thefollowing way. Cores is 
containing omeprazole mixed with alkaline compound* or an alkaline salt of omeprazole optionally mixed 
with en alkaline compound ere coated with two or more layers, whereby the first layer/layers Is/are soluble in 
water or rapidly disintegrating in water end consistfs} of non-acidic, otherwise inert pharmaceutlcally accept- 
a ble bu balances* This/these f I rst layer/layers sepa rates/separate the a Ikallne core materia I fro m the outer 

20 layer, which is an enteric coating. Tha final, enteric coated dosageform ie treated in b suitable way to bring 20 
down the water content to a very low level in order to obtain a good stability of the dosage form during 
long-term storage. 

Detailed description of the invention 

25 Cores 25 
Omeprazole is mixed with inert, preferably water soluble, conventional pharmaceutical constituents to 
obtain the preferred concentration of omeprazole In the final mixture and with an alkaline reacting, otherwise 
inert, pharmsceutically acceptable substance (or substances), which creates a "micro-pH" around each 
omeprazole particle of not less than pH -7, preferably not less than pH= 8, when water is a dsorbad to the 

30 particles of the mixture or when water is added in small amounts to the mixture. Such substances can be 30 
chosen among, but are not restricted to substances such as the sodium, potassium, calcium, magnesium and 
aluminium salts of phosphoric aci d, carbonic acid, citric acid or other suitable weak in organic or organic 
acids; substances normally used In ant acid preps rations such as aluminium, calcium and magnesium hydro- 
xides; magnesium oxide or composite substances, such as 

3E AI 2 0>6MgO.C02.T2H 2 0,<Mg 6 AI 2 (OHh 6 CQ 3 .4H 2 0), MgO AI2O3.2SJOa.nHaO or similar compounds: organic 35 
pH-bufferlng substances such as trtshydroxylmethylaminomethane or other similar, pharmaceutlcally ac- 
ceptable pH-buffering substances. The stabilizing, highpH-value In the powder mixture can also be achieved 
by using an affcal Ine reacting salt of omeprazole such as the sodiu m, potassium, magnesium, calcium etc. 
salts of omeprazole, which ore described In e.g. EP-A2-124495, either alone or in combination with acon- 

40 ventional buffering substance as previously described. 40 
The powder mixture is then formulated into small beads I.e. pellets, tablets, herd gelatine or soft gelatine 
capsules by conventional pharmaceutical procedures. The pellets, tablets or gelatin capsu lea a re used as 
co res for further processing. 

45 Separating layer 45 
The omeprazole containing alkaline reacting cores must be separated from the enteric coating polymer(e) 
containing free carboxyl groups, which otherwise causes degradation/discolouration of omeprazole during 
the coating process or during storage. Thasubcoatlng layer, in thefollowing defined as the separating layer, 
also serves as a pK-b offering zone in which hydrogen ions diffusing from he outside in towards the alkaline 

SO core can react with hydroxy I lonsdiffuslng from the Inside out towards the surface of the coated a rticles.The 50 
pH-buffering properties of the separating layer can be further strengthened by introducing in the layer sub- 
stances chosen from a grou p of co m pounds usually used in antacid formulations such as, fo r instance, 
magnesium oxide, hydroxide or carbonate, aluminium or calcium hydroxide, carbonate or silicate; com- 
posite atu minium/magnesium compounds such as, for instance AI 2 0>6MgO.CO2*1 2H 2 0, 

55 (MgeAl2<OH}i H C03*4H20>rMgO.AIa03.2SI02.nHaO or similar com pounds; or other pharmaceutlcally accept- 5s 
able pH-bufferlng compounds such as,f or instance the sodium, potassium, calcium, magnesium and alumi- 
nium salts of phocphoric, citric or other suitable, weak, inorganic or organic aci da. 

The separating layer consists of one or more wator soluble Inert layers, optic nelly containing pH-bufferf ng 
compounds. 

60 The separating layer<s> can be applied to the cores -pellets or tablets -by conventional coating procedures 60 
in a suitable coating pan or in a fhjidlzed bed apparatua using water and/or conventional organic solvents for 
the coating solution. The material for the separating layerls chosen among the pharmaceutlcailly acceptable, 
water soluble, inert compounds or polymerB used for film-coating applications such as, for mats nee a ugar, 
polyethylene glycol, polyvinylpyrrolidone, polyvinyl alcohol, hydroxy propyl cellulose, methylcelluloae, 

65 hydroxy methyl cellulose, hydroxypropyl methytcelluloae, polyvinyl a ceta I diethylsminoacetateorthelike, 66 
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SPECIFICATION 



New pharmaceutical preparation for oral use 

5 Field of the invention 5 
The present invention related to a new stable pharmaceutical preparation containing omeprazole for oral 
use, to a method for the manufactu re of such a preparation and to a method of affecting gastric acid secretion 
and providing gastrointestinal cyto protective effect when using them. 

10 Background of the invention ^ 
From e,g. EP-A1 -0 005 129 omeprazole, 5-methoxv-2(«4-methoxy-d # 6-dImethyl-2- 
pyridiny1)methyl)suffinyIMH^ 

zole shows a powerful inhibitory action against secretion of gastric Juice {Lancet, Nov 27, 1982, p. 1 223-1224) 
andean be used for the treatment of gastric and duodenal ulcers. Omeprazole is however susceptible to 

15 degradation/transformation in acid reacting and neutral media. The hahMrfa of omeprazole In water solutions is 
at pH-values less than four Is shorter than ten minutes. Also at neutral pH-values the degradation reaction 
proceeds rapidly, e.g. at pH =7 the half-life of omeprazole is about 14 hours, while at higher pH-valuest he 
stability in sol ution is much better (Pllbrant and Oder berg, Scand. J. Gastroenterology 1985; 20 (suppl. 108) 
p. 113-120). The stability profile is similar In solid phase. The degradation of omeprazole is catalyzed by acidic 

20 reacting compounds and is stabilized In mixtures with alkaline reacting compounds. The stability of omepra- 20 
zole la also affected by moisture and organic solvents. 

From what fs said aboutthe stability properties of omeprazole, it Is obvious thatan oral dosage form of 
omeprazole must be protected from contact with the acid reacting gastricjuicafnorderto reach the small 
Intestine without degradation. 

25 Jn human pharmacological studies it was found that the rate of release of omeprazole from a pharmaceutic 25 
cal dosage form can Influence the total extent of absorption of omeprazole to the general circulation <Pil brant 
and Cederberg, Scand. J. Gastroenterology 1985; 20 (suppl 1 08) p. 113-120). A fully bloavail able dosage form 
of omeprazole must release the active drug rapidly In the pr*>*i ma I part of the gastrointestinal canal. 

In order to obtain a pharmaceutical dosage farm of omeprazole which prevents omeprazole from contact 

30 with acidic gastric juice, the cores m ust be enteric coated. Ordinary enteric coatings, however, are made of 30 
acidic compounds. If covered with such a conventional enteric coating, omeprazole rapidly decomposes by 
direct or indirect contact with it with the result that the preparations become badly discolored and lose In 
omeprazole content wTth the passage of time. 
In order to enhance the storage stability the cores which contain omeprazole must also contain alkaline 

35 reacting constituents. When such an alkaline core Is enteric coated with an amount of a conventional enteric 35 
coating polymer such as, for example, cellulose acetate phthaJate, that permits the dissolution of the coating 
and the active drug contained in the cores in the proximal part of the small Intestine, It also will at low so me 
diffusion of water or gastric juice through the enteric coating into the cores, during the time the dosage fo rm 
resides in the stomach before it is emptied into the small intestine. The diffused water or gastric juice will 

40 dissolve parts of the core In the close proximity of the enteric coating layer and there form an alkaline solution 40 
inside the coated dosage form. The alkaline solution will interfere with the enteric coating and eventually 
dissolve It. 

An enteric coated dosage form of omeprazole was reported by Pllbrant and Cederberg, In the above cited 
Scand. J. Gastroenterology 1985; £0 (suppl 108) p. 1 13-1 20* Trie publication describes a convent lone I enteric 
45 coated dosage form and states that It has an acceptable storage stability -for clinical studies, ft was later 45 
found that the stability of this dosage form was Insufficient during long-term storage required for a marketed 
pharmaceutical dosage form. 

If a conventional formulation of omeprazole Is made, the stability is not satisfactory, particularly In resist- 
ance to humidity, and special moisture-proof packing has been adopted to minimize the troubles. However, 
60 this provides no satisfactory sol ution to the problems In today's drug distribution system, and also leads to 60 
Increased costs. Under the circumstances, there has been a demand for the development of new enteric 
preparations of omeprazole with batter stability. 

In DE-A1 -3046 668 a way to coat a dosage form is described. Rrat the dosage form is coated with a water 
Insoluble layer containing mlcrocrystaillne cellulose and then with a second enteric coating with the aim to 
65 achieve 8 dosage form which releases the active drug in the colon. This method of preparation will not give 65 
the desired release of omeprazole In the small intestine. 

US-A-2 640979 describee an enteric coated oral dosage form, where the enteric coating is combined with a 
second ond/or first coating of a water insoluble "wax" layer. This method of preparation la not applicable on 
cores containing omeprazole since direct contact between substances such as cellulose acetate phthalate 
60 (CAP) and omeprazole causes degradation and discoloration of omeprazole. 60 
DE-B2-23 36 21 8 describes a method to produce a dialysis membrane consisting of a mixture of oneor 
more conventional enteric coating polymers and one or more Insoluble cellulose derivatives, £uch a mem- 
brane will not give a proper protection of omeprazole in gastric juice. 
DE-A1-1 204363 describes a three-layercoating procedu re. The first layer Is soluble in gastric but is Inaol- 
65 uble In Intestinal Juice. The second is water soluble regardless of pH and the third layer is an enteric coating. 66 
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The thickness of the separating layer is not less than 2 ujn, for small spherical pellets preferably not lesethan 
4*tm,fortablet8 preferably not less than 10 urn. 

In the case of tablets another method to apply the coating can be performed by the drycoating technique. 
First atablet containing omeprazole Is compressed as described above. Around this tablet a layer is corn- 
5 presseduslng a suitable tableting machine. The outer, separating layer, consists of ^harmaoeutica I ly accept- 
able jnwmer soluble or In water rapldryrtslrto^ 

of not less than 1 mm. Ordinary plasticizers colorants, pigments, titan ium dioxide, talc and other additives 
may also be included into the separating layer. 

In the case of gelatin capsules the gelatin capsule Itself serves as separating layer. 

10 

Enteric coating isyor 

The enteric coating layer Is applied on to the sub-coated cores by conventional coating techniques such as, 
for Instance, pan coating or fluldlzed bed coating using solutions of polymers m water and/or suitable or- 
ganic solvents or by using latex suspensions of said polymers. As enteric coating polymers can be used,for 

15 example, cellulose acetate phthalateuhydroKypropylmethylcellulosephtha late, polyvinyl acetate phthalate, 15 
carboxymethylethylcellulosa, co-polymerized methacryllc acfd/methacrylteacfd methyl esters euch ae,for 
Instance, compounds known under the trade name Eudragir*L 12,5 or Eudraglt*L 100 (RBhm Pharma),or 
similar compounds used to obtain enteric coatings. The enteric coating can also be applied using water- 
based poly me r dispersions, e.g. Aqueteric*(FMC Corporation), Eu drag It* Li 00-66 1 Rohm Pharma). Coating 

20 CE 6142 (BASF). The enteric coating layer can optionally contain a pharmaceutlcally acceptable plasticizer 20 
such aa r for instance, cetano1,triacetin,cItricadd esters such as, for instance, those known under the trade 
narneCitrofiex 8 (Pfizer), phthallcacld esters, dlbutyl succinate or simflarplasticizers.The amount of plast- 
icizer la usually optimized for each entericcoating polymers) and is usual ly in the range of 1 -20% of the 
enteric coating polymerts). Dispersants such as talc, colorants and pigments may also be included Into the 

25 enteric coating layer. , 25 

Thus, the special preparation according to the Invention consists of cores containing omeprazole mixed 
withanalkaiine reacting compound or cores containing an alkaline salt of omeprazole optionally mixed with 
an alkaline reacting compound. The alkaline reacting core m aterial end/or alkaline salt of the active In- 
gredient, omeprazole, enhance the stability of omeprazole. The cores suspended in waterforms a solution or 

30 a suspension which has a pH, which is higher than that of a solution In which the polymer used for enteric 30 
coating is just soluble. The cores are coated with a water soluble or in water rapidly disintegrating coating, 
optionally containing a pH-buffering substance, which separates the alkaline cores from the entericcoating. 
Withoutthiseepai^ng layerthe resistareetow 

stability of the dosage form would be unacceptably short The sub-coated dosage form is finally coated with 
35 an entericcoating renderingthe dosage form insoluble in acid media, but rapidly disintegrating/dissolving in 35 
neutral to alkaline media such as, for instance the liquids present in the proximal part of the small intestine, 
the site where dissolution is wanted. 

Finat dosage form t _ 
40 ThefinaldosagefoirniseltheranentericcoatedtaW 40 
pellets dispensed in hard gelatin capsules or sachets or pellets formulated Into tablets. It Is essential forthe 
long term stability during storage that the water content of the final dosage form containing omeprazole 
<entericcoated tablets, capsules or pellets) ie kept low, preferably notmonethan 1-5% by weight. As a con- 
sequence the final package containing herd gelatin capsules filled with entericcoated pellets preferably also 
45 contain a deslccant, which re duces the watercontent of the gelatin sheet to a level where the water content of 4B 
the enteric coated pellets filled in the capsules is not more than 1.5% by weight. 

^^procesef or th e manufacture of the oral dosage form represents a further aspect of the Invention. After 
50 the forming of the cores the cores are first coated with the separating layerand then with the entericcoating 60 

layer. The coating is carried out as described above. 
The preparation according to the Invention is especially advantageous in reducing gastric acid secretion 

and/or providing a gastrointestinal cyto protective effect ft Is administered one to several times a day. The 

typical daily dose of the active substance varies and will depend on varrousfactors such as the Individual 
56 requirements of the patients, the mode of administration and the disease. In general the dally dose wilt be Tn 55 

the range of 1*400 mg of omeprazole. A met hod for the treatment of such conditions using the novel oral 

dosage form represents e further aspect of the Invention. 
The Invention la described in detail In the following examples: 

60 EXAMPLES 60 

^Thee'tflct of different mag nesi u m com pounds was evaluated In th e form of enten c coated tablets. Tablet 
cores were first made by known techniques according to theformulatione listed in Teble 1 followed by 
application of separating layers and entericcoating layers as shown In Table 2. 
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Table 7 Formulations for the tab let cores fmg) 



Formulations No. 


T 


2 


3 


4 


5 


6 


7 


$ Omeprazole 


15.0 


15.0 


15.0 


15.0 


15.0 


15.0 


15.0 


Lactose 


134.0 


119.0 


119.0 


119.0 


118.8 


118.5 


119.0 


Hydro xypropyl 
















cellulose (low 
















substitution) 


5.0 


6.0 


50) 


5.0 


6.0 


5.0 


6.0 


10 Hydro xypropyl 
















cellulose 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


Talc 


5.0 


5.0 


6.0 


E.0 


6.0 


6.0 


6.0 


Na 2 HPQ 4 




15.0 






0.2 






Nalauryl sulfate 












0.6 




16 MgO 






16.0 










M 0 (OH) a 








16.0 


16.0 


15.0 





Synthetic hyd rota kite 

[Al2O 3 -6Mg0-C0 2 -12H2O] 
20 Total 160.0 

Table 2 Formulations for coatings fmg) 

Formulation No, 

25 

Separating layertfnner): 

Hydroxypropyt cellulose 

Magnesium hydroxide 

Synthetic hyd rots Icite 
30 Separating layer (outer): 

Hydroxy propyl cellulose 

Enteric coating layer: 

Hydroxypropyt methyl cellulose 

phthalate 
35 Cetyl alcohol 



160.0 160.0 160.0 160.0 160.0 



7.0 
0.5 



2.0 



2.0 



7.0 
0.5 



III 



2.0 

0.3 



2.0 



7.0 

0.5 



IV 

2.0 
0.3 
2.0 



7.0 
0.5 



15.0 
160.0 



10 



15 



20 



25 



30 



35 



The tablets thus obtained were b to red in open form under so called accelerated conditions, that is40 0 C,and 
75% relative humidity, and the changes in appears nee with the passage of time were observed. Storage for 
six months under these conditions corresponds to storage at normal temperature for three years. This means 
40 that high stability sufficient for practical use may be assured if a drug remains Intact for about one week 40 
under the mentioned conditions. The resu It Is summarized In Table 3. As may be seen from the table, a 
remarkable stabilizing effect Is achieved when a magnesium compound is contained In the Inner separating 
layer. 
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Table 3 Stabilizing effect (appearance of preparations) 

Core material 



10 



16 



20 



Coating Layer 


1 


2 


S 


4 


6 


$ 


7 


At the start 


C 


A 


A 


A 


A 


A 


A 


I 60°C; after 7 days 


E 


0 


C 


C 


C 


C 


D 


40°C ; 7 5%RH; after 7 days 


F 


E 


B 


B 


B 


B 


E 


At the start 


A 


A 


A 


A 


A 


A 


A 


II 60*C; after 7 days 


E 


8 


A 


A 


A 


A 


C 


4(TC; 76%RH; after 7 days 


E 


D 


A 


A 


A 


A 


D 


At the start 


A 


A 


A 


A 


A 


A 


A 


111 6CTC; after 15 days 


B 


A 


A 


A 


A 


A 


A 


40°C; after 30 days 


A 


A 


A 


A 


A 


A 


A 


40°C; 76%RH; after 1 5 days 


B 


A 


A 


A 


A 


A 


A 


At the start 


A 


A 


A 


A 


A 


A 


A 


IV 60'C; after 15 days 


B 


A 


A 


A 


A 


A 


A 


40 °C; after 30 days 


A 


A 


A 


A 


A 


A 


A 


40*C; 75%RH; after 15 days 


B 


A 


A 


A 


A 


A 


A 



25 A; white, B; brownish white, C: faint brown r D: light brown, E: brown, F: deep brown. 

All the samples evaluated as A (white) In the above table showed no discoloration even on split surfaces. 
The samplesevalualBd as B< brownish white) showed little change in appears nee. but so me discoloration 
was observed on eplit surfaces. 

Tahl«4&how£th& result of a stability test on the omeprazole preparation according to Example 1 (Formula- 
30 tion No 4-lV). The formulation was stored in e closed g lass bottle at room temperature for the indicated 
period of time. This clearly demonstrates that preparations with unusually high stability were obtained. 



10 



15 



20 



26 



30 



Tabled Stability oi enteric coated omeprazole preparations 
(Tablets of Formulation No. 4-fV) 



35 

Storage Period 

At the start of test 

I year at room temperature 
40 2 years at room temperature 

Example 2 
Uncpated pallets 

45 Mannitol powder 

LactoBe anhydrous 
1 Hydroxypropyl cellulose 

Microctystalline cellulose 

50 Omeprazole 

Sodium lauryl sulphate 

II Dlsodtum hydrogen phosphate 
Distilled water 



Appearance Omeprazole Contentful 



White 
White 
White 



100.0 
99.9 
100.0 



16160a 
8G0g 
600 g 
400 g 

2000 g 
50g 
80g 

4400 g 



55 Trie dry Ingredients (1) were p remixed In a mixer. Addition of a granulation iiqu Id (II) containing suspended 
omeprazole was made and the mass was wet-mixed to a proper consistency. The wet mass was pressed 
through an extruder and spheronixed to pellets. The pellets were dried and classified into suitable particle 
size ranges. 



40 



45 



50 



55 



60 Subcoated pellets 

Uncoated omeprazole pellets 
III Hydroxypropyl methylcellutose 

Distilled water 



BOOOg 
240 g 
4800 g 
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The polymer solution (I II) was sprayed on the uncoated pellets fnefluidlzed bed apparatus. The spray guns 
were placed above the fluidized bed. 

Enteric-coated pellets 

5 G 

Subcoated pellets 500 g 

Hydroxypropyl rnethylcelluloEephthelate 57 g 

IV Cetyl alcohol 3g 

Acetone 540 g 

10 Ethan ol 231 g 10 

The polymer solution (IV) was sprayed on the subcoated pallets In a fluidized bed apparatus with spray 
guns placed above the bed. After drying to a water content of 0.5 % the enteric coated pellets were classified 
and filled Into hard gelatin cepsulaa in an amount of 225 mg, corresponding to 20 mg of omeprazole. 30 
1 5 capsules were packed In tight containers together with a deslocant 15 

Example 3 

This example illustrates that a variety of polymers can be used for subcoatfng,e.g. hydroxypropyl methyl- 
celluloee, hydroxypropyl cellulose, polyvinylpyrrolidone, polyethylene glycol, polyvinyl alcohols. 
20 20 
Uncoated pellets 

Mannttol powder 1620 g 

Lactose anhydrous 80 g 

25 I Hydroxypropyl cellulose 60 g 26 

Microcrystalline cellulose 40 g 

Omeprazole 200 g 

Sodium lauryl sulphate I.Og 

30 II Disodiurn hydrogen phosphate 9.3 g 30 

Distilledwater 516g 

The uncoated pellets were prepared as described intxarnple 2. 
35 Subcoated pellets 35 

Uncoated omeprazole pellets 500g 

III Polyvinylpyrrolidone 20 g 
Ethan ol 400 g 

40 40 
The subcoated pellets were prepared as described fn Example 2. 

Entertc-coatsdpBllets 

45 Subcoated pellets 500 g 45 

Hydroxypropyl methylcetlulosa phthal ate 45 g 

IV Cetyl alcohol 5g 
Acetone 21 9 g 
Ethanol 680 g 

50 60 
The enteric-coated pellets were prepared as described in Example 2. 
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Example 4 
Uncoated pellets 





Mannitol powder 


1610g 


5 1 


Lactose anhydrous 


80g 




Hydroxypropyl cellulose 


60g 




MIcrocrystalllnecellulose 


40g 




Omeprazole 


200 g 


10 " 


PluronIcF68 


10g 




D( sodium hydrogen phosphate 


24 g 




Distilled water 


450 g 



10 



The uncoated pellets were prepared as described in Example 2. 

IB 15 

Subcoeted pellets 

Uncoated pellets 5000 

I II Polyvinyl pyrrolldone 30 g 

20 Ethanol 400 g 20 

The subcoated pellets were prepared as described in Example 2. 
Enteric coated p el/eta 

2S 25 

Su bcoated pellets 500 g 

Hydroxypropyl methylceilulosephthalate 45 g 

IV Cetyl alcohol Eg 

Methylenechloride 371 q 

30 Ethanol 680 g 30 

The enteric coated pellets were prepared as described in Example 2. 

Examples 

35 This example illustrates that a variety of of polymers can be used as enteric coating material e.g. cellulose 35 
acetate phthalate, poly-fvinyl acetate/vinyl alcohol phthalete), hydroxypropyl methylceilulosephthalate, 
poly-{methacryJfc acid/ methacry lie acid methyl esters), polyHacrylic acld/methacrylTcacId methyl esters). 
The polymers can be applied with/without plasticizer, ag., polyethylene glycols, trlacetln, dimethyl poly- 
si loxan, Cltroflex*, cetyl alcohol, stearyl alcohol, diethyl phthalate. 

40 Enteric-coated pellets can elso be manufactured from water-based polymer dispersions, e.g. Aquateric 40 
(FMCCarporationKEudraglt«L100-65,Coating CEE142(BASF). 

Unco sted pallets 

AS Lactose powder 277 g 45 

Lactoseanhydrous 118g 

I Hydroxypropyl cellulose 25 g 
Colloidal silica 25 o 

60 Omeprazole 60 g EO 

Sodium leuryl sulphate 5g 

II Dlsodium hydrogen phosphate 2g 
Sodium dihydrogen phosphate 0.1 g 
Distilled water 170 g 

55 55 
The uncoated pel lets were prepared as desert bed above. 



Subcoated pellets 
The uncoated pellets were subcoated as described in Exam pie 2. 
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Enteric coated pellets 

Subcoated pellets 600 g 

EudragitLICO 45 g 

5 III Stearyl alcohol 4.5 g 6 

Ethanol 1320g 

The e nteric coated pellets were prepared as d eacribed above. 

10 Example 6 10 
Formulations with the sodium salt of omeprazole. 

Uncoated pellets 

15 Omeprazole sodium salt 339 g 16 

Ma nnftol powder 2422 g 

Lactose anhy d rous 1 20 g 

I Hydroxypropyl cellulose 80 g 
Mlcrocrystalllne cellulose 60g 

20 20 

II Sodium lauryl sulphate 7 g 
DistMedwater 650 g 

The preparation was made as described in Example 2 with the exception that the omeprazole sodium salt 

25 was added together with the other ingredients fn mixture I. 25 

Subcoated pellets 

Uncoated pellets 500 g 

30 Hydroxypropyl methyiceiiuJose 20g 30 

III Aluminium hydroxida/magneslurncarbonate 4g 
Distil led water 400 g 
Pellets subcoated with III 500 g 

IV Hydroxypropyl methylcellutoss 20 g 

35 Distil led water 400 g 35 

The two subcoat layers. Ill and IV, were applied to the uncoated pellets in a fluldlzed bed apparatus in 
consecutive order as previously described. 

40 Enteric coated pelf eta 40 

Subcoated pellets BOO g 

Hydroxypropyl methyl cellulose phthalate 57 g 

V Cetyl alcohol 3g 

45 Acetone 540 g 45 

Ethanol 231 g 

The preparation of enteric coated pellets was performed as described in Example 2. 

60 Examples 7 and 8 €0 
Formulations with the mag nesium sal t of omeprazole. 



Uncarted pellets Example No 

55 

I 

60 

II 

The preparation was made as described in Example 2 with the exception that the omeprazole magnesium 
65 salt was added together with the other ingredients in mixture I. 





7 


6 


Omeprazole magnesium salt 


222 g 


222 g 


Ma nnitol powder 


1673 g 


1473 g 


Mlcrocrystalline cellulose 


lOOg 


100g 


Magnesium hydroxide 




200 g 


Sodium lauryl sulphate 


5g 


5g 


Distilled water 


500 g 


376 g 



66 



BO 



s 
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Subcoated pellets Example* 

7 and 8 

Ltncoated pel Iota 500 g 

5 HI Hydroxypropyl methylcellulose 20 g 8 

Distilled water 400 g 

The pellets were prepared as described in Example 2. 

10 Enteric coated pellets 10 

Examples 
7 and 8 

Subcoated pallets GOO 8 

Hydroxy propyl methyl cellulose phthalate 57 g 16 



16 



IV Cetyl alcohol 3 g 

Acetone 540 g 

Ethanol 231 9 



20 The enteric coated pal lets were prepared as described In Example 2. 20 



Examples 9 and 10 

Menufectu re of tablets. 

25 Tabfetcores 



Examples No 28 



Omeprazole 400 g 
Omeprazole sodium salt, corre- 

gg | ^ponding to omeprazole 400 g - 426g 30 

Lactose, anhydrous 1420 g T 409 g 

Polyvlnylpyrrollidone, cross linked 100 g 100 g 

Sodium carbonate* anhydrous 15g 

35 II Methyl cellulose 1^0 12g 35 

Distilled water 200 g 200 g 

Magnesium stea rate 30 g 30 g 

40 Thepawdcrmlxturelwascarefullyhomc^onizedandgranulatedbythesoludonll.Triewetmasswa^ 40 
dried in a ft uidized bed dryer using an inlet air temperatu re of + 50°C for 30 minutes. The dried mixtu re was 
then forced through a sieve with an aperture of 0.5 mm. After mixing with magnesium stearate the granulate 
was tablotod on a tablet! rig machine using 6 rnm punches. The tablet weight was 100 mg. 

45 Subcoeting 45 
Theiablets containing omeprazole were sub coated with approximately 1 0 % by weight of hydroxypropyl 

methyl cellulose from a water solution using a perforated coating pan apparatus. 
ThetabletscontainingomepraTolesodlumsaltweresubcoated using the dry coating technique, A tablet 

granulate containing 



60 



55 



Lactose anhydrous 4000 g 

Polyvinylpyrrolidone, (PVP) 180 9 

Ethanol95% 420 g 

Magnesium stearate 42g 



50 



55 



was prepared In the following way. The lactose was granulated with a solution of PVP in ethanol and dried. 
After drying magnesium stearate was admixed. 

The granulate mass was dry coated around the tablet cores of example 9 using a Manesty Dry Cote 9 
tabletlng machine. The tablet weight of the dry coated tablets was 475 mg. Each tablet contained 20 mg of 
60 omeprazole. ®° 
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Enteric coating 

The sub coated tab! ets obtai ned above were enteric coated using the same coating solution : 



Hydroxypropyl methytceltulose phthalate 
5 Cetyl alcohol 

Methylene chloride 
Isopropanol 
Distilled water 



1500g 
105 g 
15000 g 
15000 g 

3150g 



10 The coating was applied In a perforated coating pan apparatus. An approximate amount of one leg of 
coating solution was applied for each kg of tablets. 

Comparative Examples 
Examples I it and lit 

15 These examples Illustrate that the buffer salt used effects the enteric-coated omeprazole pel let properties 
when the subncoatlng layer is absent. A high amount of buffer salt is needed in order to obtain a long ehelf life 
forthe product. At the same time this type of pellet ehowe Inferior acid resistance properties. Cf also the 
Exampte4above. 



20 



Uncoated pellets 



Mannltol powder 
25 I Lactose anhydrous 

Hydroxypropyl cellulose 
Microcrystalline cellulose 

Omeprazole 
30 II pluronicF68 

DIsodlum hydrogen phosphate 
Distilled water 



Examples No 



1 


11 


III 


IBIOg 


1«10g 


1610g 


80 g 


80 g 


80g 


60 g 


60 g 


60 g 


40 g 


40g 


40 g 


200 g 


200 g 


200g 


lOg 


10g 


lOg 


2g 


8g 


24g 


450 g 


450 g 


450 g 



10 



IS 



20 



25 



30 



The uncoated pellets were prepared as described In Example 2 above. 



35 



Enteric coated pellets 

Uncoated pellets 

Hydroxypropyl methytcellulose phthalate 
40 III Cetyl alcohol 

Methylene chloride 
Etna no I 



600 g 
45 g 
59 
371 g 
680 g 



46 



The coated pellets were prepared as described In Example 2 above. 
Example IV 

This formulation Is the same as In Example 6 above, but no subcoating layer was used. 



40 



45 



Uncoated pellets 



50 
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Omeprazole sodium salt 
Mannitol powder 
Lactose anhydrous 
Hydroxypropyl cellulose 
Mlcrocrystalli ne cellulose 

Sodium laury] sulphate 
Distilled water 



339 g 
2422 g 
120g 
30 g 
60g 

7g 
650 g 



50 



66 



50 The preparation was mads as described In Example 6. 



60 
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Enteric-coated pel/sts 

Un coated pallets 500 g 

111 Hydroxy propyl met hylcellulosephthalate 57 g 

5 Cetyl alcohol 3g 5 

Acetone 540 g 

Ethanol 231 g 

The enteric coated pellets were prepared as described in Example 2. 

10 10 
Exarnpfe V 

This formu latton Is the same es In Example B above, but nosubcoating layer was used. 
Uncoatad pellets 

15 15 

Omeprazole magnesium salt 222 g 

Man nftol powder 1473 g 

I M/crocrystal line cellulose 100g 
Magnesium hydroxide 200 g 

20 20 

II Sodium I aury I sulphate 5g 
Distilled water 375 g 

The preparation was made as described In Examples. 
25 25 
Enteric coated pellets 

Un coated pellets 500 g 

Hydroxypropyl methyl cellulose phthalate 57 g 
30 HI Cety) alcohol 3g 30 

Acetone 540 g 

Ethanol 231 g 

The pellets were prepared as described In Example 2 above. 
35 35 
Properties of the enteric coated pe/iets 

Fo r the preparatio ns according to Examples 2-8 and compa rative Examples I - V above one or both of the 
following studies have been performed. 

40 Acid resistance 40 
The acid resistance of the formulations was studied In the following way: The formulations were added to 
gastric fluid USP (without enzyme), 37°C (paddle) 100 r/mln. After2 hours the actual a mount of omeprazole 
remaining Intact In the formulations was determined. 

45 fate of dissolution in buffer solution 45 
In order to establish the rate of dissolution in the small intestine, the formulations were added to a buffer 
solution. Buffer solution 37^0, USP dissolution apparatus No 2 (paddle), lOOr/min. After 10 or 30 minutes the 
amount of omeprazole dissolved was determined. The resuita are presented In thefoll owing Table S. 
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10 



16 



20 



TabteB 










Example 


Omeprazole 


Actf resistance. 


% dissolved omeprazole 


No 


content 


a mount Intact 


at different pH:$ and 




mglg 


omeprazole (%) 


after 10 or 30 m in 




after 2 hours 


% 


pH mln 


2 


89.2 


95 


100 


&8 10 


3 


90 


96 


91 


6.0 10 


4 


86 


89 


•) 




5 


82 


93 


70 


7.5 30 


6 


81.3 


87 


93 


6.8 10 


7 


91 


95 


**) 




8 


83 


98 






1 


93 


97 


*) 




11 


92 


94 


*) 




III 


94 


58 


*) 




IV 


86.5 


4 






V 


91 


93 


**> 





25 



*) The stabllfty of the formulations was studied durt 

device. After one month storage at -1-50*0 the formulation according to Example 4 was virtually intact with no 
change in appearance or phyeleochemlcal characteristics. Pallets according to Examples land II turned 
brown dueto degradation, while the pellets according to Example 111 retained the original white colour. 

**) The formulations according to Examples 7 and 8 were white and not affected by the coating process. 
The e nteric coated pellets according to Exa mple V, where the enteric coating was Bpp lied directly on the 

cores according to Example 8, was d isco loured already during the enteric coating process. 

30 Further comparative test 

This exam pie demonstrates the effect of the moisture con tent of the preparations according to the inven- 
tion on storage sta btlftv. 

The stability of omeprazole pellets according to the invention was compared with that of omeprazole 
pellets with higher water content. Omeprazole pellets were prepared according to the invention with a water 

3B content of 1 %.Two other portions of the same formulation were conditioned to a water content of 2 % and 6 
% respectively. The three formulations, packed in tight containers not containing a deaiccant, were stored for 
one month at +50 a C. After this time the packages were opened and the pallets were assayed for the amount 
of omeprazole by HPLC. The formulation according to the invention had an omeprazole content of 98.5% of 
the initial value. Tlieomertwo formulations 

40 totallydegradedandhad only trace amounts of Intact omeprazole. 

Discussion 

From the results given in Table 5 It can be seen that form ulations containing omeprazole with acceptable 
add resistance can be prepared by using a conventional enteric coating technique (see for instance Examples 
45 I. II and V). However, It is also obvious that the storage stability of the form ulations according to Examples I, II 
and Vis not acceptable, since a discolouration, showing a degradation of omeprazole, occura during short 
storage at en elevated storage temperature (Examples I and II) or already during the enteric coating process 
(Example V). 

If the amount of alkaline substances In the cores Is Increased to a level where omeprazole has an acceptable 
50 storage stability (Example 111) or if a n alkaline reacting salt of omeprazole Is used In the preparation of the 
cores (Example IV). than, without the separating layer of the Invention, the resistan ce to dlseol ution in acid 
media becomes unacceptablylowandmuchorall of the active substance will degrade already in the 
stomach and thus. It has no effect on the gastric acid secretion. 

When the preparation is carried out according to the Invention as for instance In Example 4, a good resist- 
55 ance towards gastric Juice as well as a good stability during long-term storage is obtained. This Is In contrast 
with the form ulations in Examples I, II and II I where either an acceptable acid resistance or an acceptable 
storage stability can be achieved - but not both. The same comparison can be made between theformu- 
lations according to Examples 7 and 8 according to the invention and the formulation according to Example 
V, where the separating I aver was omitted. Examples 7 and 9 differ In that a buffering substance, magnesium 
60 hydroxide, has been included In the cores of Example 8. This further improvea the acid resistance as well as 
the storage stability of Example 8 in com parison with Exam pie 7. 

The further comparative test shows the great importance of a low water content In the preparations. 
Thus in order to prepare pharmaceutical formulations of omeprazole for oral use, which axprtgood 
stability during long-term storage as well as good stability during the residence In the stomach afteradminis- 
55 trail on, the preparation Is made in the following way: 
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IS 



20 



25 



30 



36 



40 



46 



BO 



55 



GO 
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a) Omeprazole together with an alkaline reacting compound or compounds or art alkaline reacting salt of 
omeprazole optionally mixed with alkal In* reacting compound are Ind uded in the core material. 

b) The core material Is subcoated with one or morel nertjn water soluble or In water rapidly diBlnteg rat- 
ing layer*, which separate the alkaline reacting core from the enteric coating- The sv bcoating layer may 

5 optionally contain pH-buffering compounds. S 

c) The subcoated cores are coated with an acid insoluble enteric coating, optionally containing plast- 

icizars. 



Biopharmaceutfcai studies 

10 The hard gelatin capsules according to Example 2 were administered to 12 healthy, young male volunteers 10 
In the-followlng way: 

The volunteers came to the laboratory In the morning after having abstained from food since 10 p.m. the 
niflht proceeding the experimental day. A zero time blood sample was taken. One omeprazole capsule ac- 
cording to Exarnpte2 was administered together with 150 ml of tap water. Further blood samples were taken 

15 during the day. 15 
In another experiment the same volunteers were administered 20 mg of omeprazole In the form of a 
suspension of micronlzed omeprazole in a sodium bicarbonate watersolution. In order to reduce the degrad- 
ation of omeprazole In the stomach to a minimum, sodium blcarbonatesolution were given to the subjects 
ju st before the adm inlstrati on of th e omeprazole suspension an d at fvrtherfour times with a 1 O-mlriutes 

20 Interval efter the drug intake. The concentration of omeprazole in blood plasma was assayed by high pres- 20 
sure liquid chromatography (Pereson, Lagerstrom and Grundevlk. Scand J Gastroenterol 1985,20, (suppl 
108), 71-77. The mean plasma concentrations are given in Table 6. 

Table 6 

25 Mean plasma concentrations {p.mol/l> after 20 mg single oral doses of omeprazole given as hard gelatin 26 
capsules according to Example 2 and as a suspension of micron ized omeprazole in sodium bicarbonate 
solution. 

30 



35 



30 Time (min) 


Capsuies 


Suspend 


10 




0.84 


20 




0.90 


30 


0.03 


0.84 


35 45 




0.64 


60 


0.22 


0.44 


90 


0,38 


0.24 


120 


0.39 


0.13 


150 


0.29 




40 1B0 


0.20 


0.04 


210 


0.10 




240 


0.05 


0.01 


300 


0.02 


0 


360 


0.01 




AS 420 


0 





40 



45 

Although the plasma concentrations peak at different times, the two formulations a re bloequrvalent The 
mean relative bioavailability of the capsules In comparison with the suspension was B6% :±23%<S.D0. The 
comparison was based on thetotal area under the individual plasma concentration versus time curves. 
50 Thus, by preparing capsules according to the Invention it is possible to obtain a preparation with the same 50 
bioavailability as a suspension containing the same amount of micronlzed active compound. It Is, however, 
to be noticed that whenthe suspension Is administered, the patients must also be given sodium bicarbonate 
solution frequently in order to minimize pre-absorptlon degradation of omeprazole in the stomach. 

65 CLAIMS fiB 

1 . An oral, pharmaceutical preparation containing omeprazole as the active ing redient characterized In 
that It Is com posed of core material containing omeprazole together with an alkaline reacting compound, or 
an alkaline salt of omeprazole optionally togetherwith an alkaline reacting compound, and on said core 

60 material one or more subcoating layers comprising tablet excipients which are soluble or rspidly disintegrate 60 
ing in water,or polymeric, water soluble, filmforming compounds, optionally containing pH-bufTorlng, alka- 
line compounds between the al kallne reacting core and an outer I aver, which Is a n enteric coating. 

2. A preparation according to claim 1 wherein the subcoating layer comprises one or more of magnesium 
oxi de, magnesium hydroxide or composite substance [Al a 03.6MgO.C0 7 ,1 2HaO or M gO.AI 2 0 3 .2Si0 2 .n H 2 0], 

65 wherein n la not an integer and I ess than 2. 65 
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3. A preparation according to dalm 1 wherein the subcoating comprises two or more sub-layer*. 

4. A preparation according to d aim 3 wherein the subcoating comprises hydroxypropyl methylcelluloae 
hydroxypropylcelluloseorpolyvlnylpyrrolidone. 

5- A preparation according toany oneof the preceding claims wherein the alkaline core comprises 
5 °"iepra»te and en Inert pH-bufferTnga^ 

pH of 7-1 2. r ° 

6. A preparatio n according to claim 5 wherein the atkal ine compound comprises one or more of mag- 
nesium oxide, hydroxide or carbonate, aluminium hydroxide, aluminium, calcium, sodium or potassium 
carbo nate, phosphate or dt rate, the composite aluminiumAnagnasium co m pounds [AUOs.6MaO.CO, 1 2H*Q 

10 crMg0.AI 2 O,.2SIO 2 .nH 2 0], wherein his not an Integer and lessthsn 2. ^«v.g^u 2 .lZH a O 

7. A preparation according to any oneof claims 1-4 wherein the alkaline core com prises an alkalinasaftof 
omeprazole such as the sodium, potassium, magnesium, calcium o rammonlum salt. 

8. A preparation according to claim 7 wherein the alkaline core comprise* an alkaline salt of omeprazole 
mixed with an inert alkaline compound. 

16 9, A preparation according to any one of the preceding claims wherein the enteric coating comprises is 
hydroxypropyl methylcellu lose phthalate, cellulose acetate phthalate, copolymerized methacrylic acid/ 
metnecryiic acid methyl ester or polyvinyl acetate phthalate, optionally containing a plastlclzer. 

10. A preparation according to any one of the prece^ 
dosage form containing omeprazole is not more than 1 .5% by weight. 

20 11. Process for the preparation of an oral pharmaceutical formulation containing omeprazole in which 20 
cores containing omeprazole mixed with an alkaline reacting compound or compounds or an alkaline salt of 
omeprazole optionally mixed with an alkaline reacting compound or compounds are coated with one or 
mora subcoating layers whereafter the subcoated cores are further coated with an enteric coating. 
12, Process according to claim 11 wherein a preparation according to any one of claims 2-10 is prepared, 

25 13. A method for the treatment of gastrointestinal disease characterized In that a preparation according to 25 
any one of clatms 1 -1 0 is administered to a host in thB need of such treatment in the therapeutically eff active 
amount. 

14. Use Of a preparation according to any one of claims 1-tOforthe manufacture of a medicament for 
treatment of gastrointestinal diseases. 
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The polymer solution (III) was sprayed on the un coated pellets In a f luldlzed bed apparatus. The spray guns 
were placed above the flu tdlzed bed. 

Enteric-coated pellets 

5 5 

Subcoated pellets ' 500 g 

Hydroxypropyt methylcettuloEe phthalate 57 g 

IV Cetyl alcohol 3g 

Acetone 640 g 

10 Ethan ol 231 g 10 

The polymer solution (IV) wa3 sprayed on the subcoated pell Bts ma flu idized bed apparatus with spray 
guns placed above the bed. After drying to a water content of 0.5 % the enteric coated pallets were classified 
and f Hied Into hard gelatin capsules In an amount of 225 mg, corresponding to 20 mg of omeprazole. 30 
1 5 capsu les were packed In tight containers together with a dosfccant. 1 5 

Example 3 

This example illustrates that a variety of polymers can beusedfor subcoatFng,e.g. hydroxypropyt methyl- 
cellulose, hydroxypropyl cellulose, polyvinylpyrrolidone, polyethylene glycol, polyvinyl alcohols. 

20 20 

Uncoated pellets 

Mannltol powder 1820 g 

Lactose anhydrous 80 g 

25 I Hydroxypropyl cellulose 60 g 26 

Microcrystalllne cellulose 40 g 

Omeprazole 200 g 

Sodium iauryl sulphate 1.0g 

30 II Disodium hydrogen phosphate 9.3 g 30 

Distilled water 51 6 g 

The uncoated pellets were prepared as described in txampla 2. 

35 Subcoated pellets 35 

Uncoated omeprazole pellets BOOg 

III Polyvinylpyrrolidone 20 g 
Ethan ol 400 g 

40 40 

The subcoated pellets were prepared as described fn Example 2. 

Enteric-coated pellets 

46 Subcoated pellets 600 g 45 

Hydroxypropyl math vlcetlu lose phthalate 45 g 

IV Cetyl alcohol Eg 
Acetone 21 9 g 
Ethanol 680 g 

B0 60 

The enteric-coated pellets were prepared aa described In Example 2. 



GB 2 188 093 A 



7 



Example 4 
Uncoated pei/ets 

Mannitol powder 1610g 

5 I Lactose anhydrous 80 g 5 

Hydroxypropyl cellulose 60g 

M I croc rystallihe cellulose 40 g 

Omeprazole 200 g 

10 H PluronfcF68 10 g 1() 

DIsodlum hydrogen phosphate 24 g 

Distilled water 450 g 



16 



The uncoated pellets were prepared as described in Example 2. 
Subcoated pellets 



15 



Uncoated pellets 500 g * 

III Polyvinylpyrrolidone 30 g 

20 Ethanol 400 g 20 

The subcoated pellets were prepared es described in Example 2. 
Enteric coated p el/eta 

25 25 
Subcoated pellets 500 g 

Hydroxypropyl methylceflulose phthalate 45 g 

IV Cetyl alcohol Gg 

Methylenechloride 3710 
30 Ethanol 680 g 30 

The enteric coated pellets were prepared as described in Example 2. 

Examples 

35 This example illustratesthat a variety of of poly mere can be used as enteric coating material e.g. cellulose 35 
acetate phthalate, poly-< vinyl acetate/vinyl alcohol phthalate), hydroxypropyl methy (cellulose phthalate, 
poly-fmethacryllc ac ld/ methacry lie acid methyl esters J, polyHacrylic acld/methacryllc acl d methyl esters). 
The polymers can foe applied with/Without plasticlzer, e.g„ polyethylene glycols, tr Facet In, dimethyl poly- 
siloxan^ Cltroflex 0 , cetyl alcohol, etearyl alcohol, diethyl phthalate. 

40 Enteric-coated pellets can also be manufactured from water-based polymer dispersions, e.g. Aquateric 40 
(FMC Corporation), Eudrag It»L 1 00-EE, Coating CE El 42 (BASF). 

Unco ate d pa (fats 

45 Lactose powder 277 g 45 

Lactoseanhydrous 118g 

I Hydroxypropyl cellulose 25 g 
Colloidal silica 25 o 

50 Omeprazole 60 g 50 

Sodium lauryl sulphate 5g 

II Dlsodium hydrogen phosphate 2 g 
Sodium d I hydro gen phosphate 0.1 g 
Distilled water 170g 

55 55 
The uncoated pellets were prepared as described above. 



Subcoated peffets 
The uncoated pellets were subcoated aa described in Example 2. 
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Enteric coated pellets 

Subcpated pellets BOOg 

EudragitL-100 45 g 

5 III Stearyl alcohol 4.5 g 5 

Ethanol 1320 g 

The enteric coBted pellets were prepared as described above. 

10 Example 6 10 
Formulations with the sodium salt of omeprazole. 

Uncoated pellets 

15 Omeprazole sodium salt 339 g IS 

Mannitol powder 2422 g 

Lactose anhydrous I20g 

I Hydroxypropyl cellulose 90 g 

Mlcrocrysta lllne cellulose 60 g 

20 20 

il Sodium lauryl sulphate 7 g 

Distilled water 650 g 

The preparation was made as described in Example 2 with the exception that the omeprazole sodium salt 

25 was added together with the other Ingredients fn mixture I. 25 

Subcoated pellets 

Uncoated pellets BOOg 

30 Hydroxypropyl methytcellulose 20 g 30 

III Aluminium hydroxide/magnesium carbon ate 4g 
Distil led water 400 g 
Pellets subcoated with HI BOOg 

IV Hydroxypropyl methyl cellulose 20g 

35 Distil led water 400 g 35 

The two subcoat layers, 111 and IV, were applied to the uncoated pellets in a fluldfzed bed apparatus in 
consecutive order as previously described. 

40 Enteric coated pellets 40 

Subcoated pellets BOO g 

Hydroxypropyl methyl cellulose phthslate 57 g 

V Cetyl alcohol 3g 

45 Acetone 540 g 45 

Ethanol 231 g 

The prep oration of enteric coated pellets was performed as described in Example 2. 

GO Examples 7 and 8 50 
Formulations with the magnesium salt of omeprazole. 



On coated pe/Jets Example No 



55 




7 


8 




Omeprazole magnesium salt 


222 g 


222 g 




Mannitol powder 


1673g 


1473 g 


I 


Mlcrocrystalline cellulose 


lOOg 


100g 


«0 


Magnesium hydroxide 




200 g 


II 


Sodium lauryl sulphate 


eg 


5g 




Distilled water 


600 e 


375 g 



65 



GO 



The preparation was made as described In Example 2 with the exception that the omeprazole magnesium 
65 salt was added together with the other ingredients in mixture I. 65 
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Subcoated pellets 

Uncoated pellets 



5 III 



Hydroxypropyl methylcellulose 
Distilled water 



The pellets were prepared as described in Example 2. 
10 Enteric coated pellets 



Subcoeted pallets 
1 5 Hyd roxy propyl methylcellulose phthalate 

IV Cetyl alcohol 
Acetone 
Ethanol 



Examples 
7 and 8 

5O0g 

20 g 
400 g 



Examples 
7 and 8 
BOOg 
57g 

39 
540 g 
231g 



10 



16 



The enteric: coated pel lets were prepared a 


s described In Example 2. 




20 


Examples 9 and 10 

Manufacture of tablets. 








Tabtetcores 


Examples No 
910 


26 


Omeprazole 

Orneprazol e sodium salt, corre- 
1 spondlng to omeprazole400 g 
Lactose, anhydrous 
Polyvinyl pyrrollldone, cross linked 
Sodium carbonate, anhydrous 


400 g 

1420 g 
100g 
1Sg 


426 g 
1409g 
100g 


30 


11 Methyl cellulose 
Distilled water 


12g 
200 g 


I2g 
200 g 


35 


Magnesium s tea rate 


30 g 


EOg 





30 I 



35 11 



40 The powder mixture t was carefully homogenized and granulated by thesolution II. The wet mass was 
dried in a ft uidized bed d ryer using an Inlet air temperature of +50°C for 30 minutes. The dried mixture whb 
then forced through a sieve with an aperture of 0*5 mm. After mixing with magnesium stearate the granulate 
waetableted onatabletfng machine using 6 mm punches. The tablet weight was 1 00 mg. 

45 Subcoat/ng 

The tablets containing o meprazote were subcoated wit h approximately 1 0 % by weight of hydroxy propyl 
methylcellulose from a water solution using a perforated coating pan apparatus. 

The tablets containing omeprazole sodium salt were subcoated using the dry coating technique. A tablet 
granulate containing 



50 



Lactose a n hy d ro us 
Polyvinylpyrrolidone, (PVP) 
Ethanol 95 % 
Magnesl u m stearate 



40OOg 
180g 
420 g 
42 g 



55 



was prepared In the following way. ThB lactose was granulated with a solution of PVP in ethanol and dried. 
After drying magnesium stearate was admixed. 

The granulate mass was dry coated around the tab Jet cores of example 9 using a Manesty Dry Cota* 
tablet! ng machine. The tablet weight of the dry coated tablets was 475 mg. Each tablet contained 20 mg of 
80 omeprazole. 



40 



45 



50 



55 
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Enteric coating 

The subcoated tab) ets obtai ned above were enteric coated using the same coating solution : 



Hydroxypropyl methylcelfulose phthalate 
5 Cetyl alcohol 

Methylene chloride 
Isopropanol 
Distilled water 



1500g 
105g 
15OO0g 
15000g 

3150g 



10 The coating was applied In a perforated coating pan apparatus. An approximate amount of one kg of 
coating solution was applied foreach kg of tablets. 

Comparative Examples 
Examples I II and III 
1B Thefieexamplesillustratethatthebuffersaltused^ 

when the su b-coatlng layer is absent. A high amount of buffer salt ia needed in order to obtain a long shelf life 
for the product. At the same time this type of pellet shows Inferior acid resistance properties. Cf also the . 
Exam plo4 above. 



20 



Uncoated pellets 



Examples No 



25 I 



30 II 





1 


II 


III 


Mannitol powder 


1610g 


1610g 


1610g 


Lactase anhydrous 


80 g 


80 g 


80g 


Hydroxypropyl cellulose 


60 g 


60 g 


60 g 


Micro crystalline cellulose 


40 g 


40 g 


40 g 


Omeprazole 


200 g 


200 g 


200g 


pluronicF68 


10g 


10g 


TOg 


Dlsodlum hydrogen phosphate 


2g 


8g 


24g 


Distilled water 


460 g 


450 g 


450 g 



10 



15 



20 



25 



30 



The uncoated pallets were prepared as described in Example 2 above. 



35 



Enteric coated pellets 

Uncoated pellets 

Hydroxypropyl methylcellulose phthalate 
40 III Cetyl alcohol 

Methylene chloride 
Ethanol 



500 g 
45 g 

371 g 
680 g 



46 



The coated pellets were prepared as described In Example 2 above. 
Example IV 

This formulation Isthe same as In Example 6 above, but no sub coating layer was used. 



35 



40 



45 



Uncoated pellets 



50 



55 



50 



II 



Omeprazole sodium salt 
Mannitol powder 
Lactose anhydrous 
Hydroxypropyl cellulose 
Ml era crystalline cellulose 

Sodium laury] sulphate 
Distilled water 



333 g 
2422 g 
120g 
90 g 
60g 

7g 
650 g 



60 The preparation was made as described In Example 6. 
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£nteric-coated pellets 

Uncoalsd pallets 500 g 
HI Hydroxypropyl rnethylcellulosephthalate 57 g 

5 Cetyl alcohol 3g g 

Acetone 540 g 

Ethanol 231 g 

The enteric coated pellets were prepared as described In Example 2. 

10 10 

Example V 

This formu lation Is the same as in Exam pie 8 above, but no subcoating layer was u sed. 



Uncoatad peliets 

15 

Omeprazole magnesium salt 222 g 

Man nftol powder 1473g 

I MfcroDryetalltne cellulose 100g 
Magnesium hydroxide 200 g 

20 

II Sodium leu ryl sulphate gg 
Dlsti Med water 375 g 

The preparation was made as described In Example 8. 

25 

Enteric coated pefJets 

Uncoated pellets 500 g 

Hydroxypropyl methyl cellulose phth slate 57 g 

30 HI Cetyl alcohol 3 g 

Acetone 540 g 

Ethanol 231 g 

The pellets were prepared as described In Example 2 above. 

35 

Properties of the enteric coated pe flats 

Forthe preparations according to Examples 2-8 and comparative Examples I - V above ona orboth of the 
following studies have been performed. '■ 



15 



20 



25 



30 



35 



40 Acid res/stance 

The acid resistance of the formulations was stud fed In the following way: The formulations were addedto 
gastric fluid US P (without enzyme), 3?°C (paddle) 100 r/rnin. After 2 hours the actual a mount of omeprazole 
remaining intact fn the formulations was determined. 

45 Rate of dissolution in buffer s-otution 4g 
In order to establish the rate of dissolution In the small intestine, the formulations were addedto a buffer 
solution. Buffer Bolutlon 37"C, USP dissolution apparatus No 2 (paddle), lOOr/mln. After 10 or 30 minutes the 
amount of omeprazole dissolved was determined. The results are presented In the following Table 5. 
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Table 6 

Example Omeprazole Acfrf resistance, % dissolved omeprezofe 

No content amount Intact at different pff;s and 

mg/g omeprazole (%} after 70 or30min 



10 



16 



20 







after 2 hours 


% 


' PH 


m/n 


2 


89.2 


95 


100 


6.8 


10 


3 


90 


96 


91 


6.0 


10 


4 


88 


89 


*) 






S 


82 


93 


70 


7.5 


30 


6 


81.3 


87 


93 


6.8 


10 


7 


91 


95 


*♦> 






8 


89 


98 


") 






1 


93 


97 


*) 






II 


92 


94 


•) 






lit 


94 


58 


") 






IV 


86.5 


4 








V 


91 


93 


**) 







25 



10 



15 



20 



25 



*) The stability of the formulations was studied during storage In glass bottlas also contain ing a desiccant 
device. After one month storage at 4-50*C the formulation according to Exam pie 4 was virtually Intact with no 
change in appearance or physicochemlcal characteristics. Pallets according to Examples I and II turned 
brown due to degradation, while the pellets according to Example III retained the original white colour. 

**) The formulations according to Ex am plea 7 and B were white and not affected by the coating process. 
The e nteric coated pellets according to Exe mple V, where the enteric coating was app lied directly on the 
cores according to Example 8, was d iscoloured already during the enteric coating process. 

30 Further comparative test 30 
This exam pie demonstrates the effect of the moisture content of the preparations according to the Inven- 
tion on storage sta blllty. 

The stabil Ity of omeprazole pellets according to the invention was compared with that of omeprazole 
pellets with higher water content. Omeprazole pellets were prepared accord Ing to the Invention with a water 

35 content of 1 %. Two other portions of ths same formulatf on were conditioned to a water content of 2% and 6 35 
%respectively-Themree formulations, packed In tight containerenot containing a desiccant, were stored for 
one month at +5D°C. After this time the packages were opened and the pel lets were assayed for the amount 
of omeprazole by HPLC. The formulation according to the invention had an omeprazole content of 98.5% of 
the Initial value. The other two formulations with a water content of 2 and 5% respectively were virtually 

40 totally degraded and had only trace amounts of Intact omeprazole. 40 

Discussion 

From the results given in Table 5 It can be seen that formulations containing omeprazole with acceptable 
acid resistance can be prepared by using a conventional enteric coating technique (see for instance Examples 
45 I, II and V). However, It is also obvious that the storage stability of the formulations according to Examples 1, II 45 
and V is not acceptable, since a discolouration, showing a degradation of omeprazole, occurs during short 
storage at an elevated storage temperature (Examples I and II) or already during the enteric coating process 
(Example V). 

If the amount of alkaline substances In the cores Is increased to a level where omeprazole has an acceptable 
50 storage stability (Example III) or if an alkaline reacting salt of omeprazole is used in the preparation of the 50 
cores (Example IV), then, wHhoutthe separating layer of thelnventlon, the resistance to dissolution in add 
media becomes unacceptabty low and much or all of the active substance will degrade already In the 
stomach and thus. It has no effect on the gastric acid secretion. 

When the preparation is carried out according to the Invention as for instance In Example 4, a good reslst- 
55 ance towards gastric juice as well as a good stability during long-term storage is obtained. This I sin contrast 65 
with the formulations In Examples I, It and III where either an acceptable add resistance or an acceptable 
storage stability can be achieved - but not both. The same comparison can be made between the formu- 
lations according to Examples 7 and 8 according to the invention and the formulation according to Example 
V, where the separating layer was omitted. Examples 7 and 8 differ in that a buffering substance, magnesium 
60 hydroxide, has been Included In the cores of Example 8. This further improvea the acid resistance as welt as 60 
the storage stability of Example 8 In comparison with Example 7. 

Thef urther comparative test shows the greet importance of a low water content in the preparations. 
Thus in order to prepare pharmaceutical formulations of omeprazole for oral use, which exprtgood 
stability during long-term storage as well as good stability during the residence in the stomach after ad minis- 
55 t rati on, the preparation Is made in the following way: 65 



13 



GB 2 189 698 A 13 



a) Omeprazole together with an alkaline reacting compound or compounds or an al Valine reacting salt of 
omeprazole optionally mixed with alkaline reacting compound are Included Inthe core material. 

b) The core material Is subcoated with one or mo re inert. In water soluble or In water rapidly disintegrat- 
ing layers, which separate the alkaline reacting core from the enteric coating. The subcoatlng layer may 

5 optionaMycontalnpH-bufferingcompounds. S 

c) The subcoated cores are coated with an acid insoluble enteric coating, optionally containing plast- 
icizers. 



Bfopharmaceuticaf studies 

10 The hard gelatin capsules according to Example 2 were ad ministered to 12 he a I thy, young male volunteers 10 
In the f ol lowing way: 

The volunteers came to the laboratory Inthe morning after having abstained from food since 10 p.m. the 
night proceeding the experimental day. A zero time blood sample waa taken. One omeprazole capsule ac- 
cording to Example 2 was administered together with 150 ml of tap water. Further blood samples were taken 

15 during the day. 15 
In another experiment the same volunteers were administered 20 mg of omeprazole fn the form of a 
suspension of micron lied omeprazole In a sodium bicarbonate water solution. In order to redu ce the degrad- 
ation of omeprazole In the stomach to a minimum, sodium bicarbonate solution were given to the subjects 
just before the administration of the omeprazole suspension and at further four times with a 10-mlnutes 

20 Interval after the drug Intake. The concentration of omeprazole in blood plasma was assayed by high pres- 20 
sure liquid chromatography (Persson, Lagerstrom and Grundevlk. Scand J Gastroenterol 1985,20, (suppl 
108), 71-77. The mean plasma concentrations are given In Table 6. 



Table S 

25 Mean pl a&ma concentrations (p-mol/l) after 20 mg single oral doses of omeprazole given as hard gelatin 26 
capsules according to Example 2 and as a suspension of micronlzed omeprazole in sodium bicarbonate 
solution. 



Tim e {min) 


Capsu/es 


Suspension 


30 


10 




0.84 




20 




0.90 




30 


0.03 


0.84 




45 




0.64 


35 


60 


0.22 


0.44 




so 


0,36 


0:24 




120 


0.39 


0.13 




150 


0.29 






1B0 


0.20 


0.04 


<to 


210 


0.10 






240 


0.05 


0.01 




300 


0.02 


0 




360 


0.01 






420 


0 




45 



Although the plasma concentrations peak at different times, the two formulations are bioequivalent The 
mean relative bioavailability of the capsules in comparison with the suspension was B5% ±23% <S. DO. The 
comparison was based on the total area under the individual plasma concentration versus time curves. 
50 Thus, by preparing capsules according to the Invention it is possible to obtain a preparation with the same BO 
bioavailability as a suspension containin g the seme amount of micronlzed active compound. It Is, however, 
to be noticed that when the suspension Is administered, the patients must also bo given sodium bicarbonate 
solution frequently in order to minimize pre-ebsorption degradation of omeprazole in the stomach. 



55 CLAIMS 56 

1 . An oral, pharmaceutical preparation containing omeprazole as the active Ing redient characterized In 
that It Is composed of core material containing omeprazole togetherwith an alkaline reacting compound, or 
an alkaline salt of omeprazole optionally togetherwith an alkaline reacting compound, and on said core 

GO material one or more eubcoating layers comprising tablet excipients which are soluble or rapidly dlstntegrat- 60 
ing In water, or polymeric, water soluble, film forming compounds, optionally containing pH-bufferlng, alka- 
line compounds between the alkaline reacting core end an outer layer, which Te an enteric costing. 

2. A preparation according to claim 1 wherein the subcoating layer comprises one or more of magnesium 
oxide, magnesium hydroxide or composite substance [Ala0 3 .6MgO.CO*.12H 2 0 or MgO.AI 3 O a .2S10 2 .nH 2 01 

65 wh ere! n n la not an Integer and I ess than 2. 65 
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3. A preparation according to dalml^ 

4. A preparation according to claim 3 wherein theaubcoatlng comprises hydroxypropyl methylcellulose 
hydroxypropyl cellulose or polyvinylpyrrolidone, rneinyiceiiuioee. 

5- A preparation according to any one of the preceding claims wherein the alkaline core comprises 
phX 8 12 " P M fla,fca '^ 

IZ^^^ hydroxrde,alumTnium, calcium, .odium or potasXm 

10 orMgO.AI 2 0 3 .2SI0 2 .nH 2 0] r wherein hi6notanintegerandleeethan2. ^ a u>o«igu.LU J .iZH a O 
7. Apreparatlonaccordlngtoanyoneofolaimsl^yirhorelntheal^ 
omeprazole such asthesodiurn, potassium, magnesium, calcium orammonlum salt 

ml^thaTn^ 

16 hJ." A F>r«^ara«:ioo3c«»<Tcling to on V one of tho preoecflng ol^lnna wtieraln flia orrterlc coatfng comorTsas 
methacryllc acid methyl ester or polyvinyl acetate phthalate, optionally containing a plastlclzer 

rfn« A™?"??'! acGOrdIng to f nv one of th0 P™w d «ngdaimswhereInthewatercontentofthefln a | 
dosage form containing omeprazole fa not more than 1 .6% by weight 

oJl f ° r **** Ptep f ratf ,° n ° f an ° ral P har ™™"tical formulation containing omeprazole in which 

cores containing omeprazole mixed with an alkali ne reacting compound or compoundBorBnS^^oi 
omepraz^opt^ 
moresubcoatlnglay^ 

» J, 7f ^ ?IIfl e traatmentof 9astromtestinal disease characterized In that a preparation accondhic o 
aXunl * administered to a host In the need of such treatment in the there peutiJllyXmrve 

treatment of gastrointestinal diseases. 
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